CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MCIU INSTALLED) SYSTEM: DEC SUBSYSTEM
- ASS'Y HmmnTﬁlE'—ﬁh_huE: T ass'y p/N: STIZOERY SHEET:
FMEA FMEA NAME, OTY, & FAILURE MODE FAILURE EFFECT HDWR 7 FUNC. RATIONALE FOR ACCEPYANCE
REF. REV. pRAviNG REF, AND oM 1”71
DESIGNATION CAUSE END [TEN CRITICALITY SCREENS: MW/A
11} ] BRAKE ON/OF MODE : WHEN DIREC! DESIGH FEAJURES
SULTCH IN DiRECT DRIVE SELECTED | = <--------=-e---
o1y-1, DRIVE. MAY GET BRAXES
P/N CAE WRONG JOINT LIFIED AND ZERO JOGGLE SWITCHES USED OM [HE DAC PAMEL ARE HERMETICALLY SEALED,
07836 DIRECTION, AATE COMNAND . AND OF A MATURE AND PROVEN DESICH. THESE SWITCHES ARE IN
HELS2- COMMON USE ON THE ORBITER VEHICLE.
0102 1YPE IF DIRECT DRIVE
i1 “posI 1 [VE™ THE SUITCHES ARE CONTROLLED BY ROCKUELL THTERNATIONAL
0 92020 CAUSE(S): COMNANDED, JOIM SPECEFICATION MC 452-0102 AND HAVE BEEM QUALIFIED 10 THE
SHEET t (1) SRAKE SV ORIVES REOQUIREMENTS OF THIS SPECIFICATION.
20V COMTACT UNEGATIVE™,
(10 KCIV) BRAKES “ON® FOR ELECTRICAL COWNECTIONS 10 THE SWITCH ARE ACHIEVED 8Y MEANS OF
FAILS O/C. OTHER JDINIS SOLDERANLE TERMINALS.
AUTO BRAKES
MHEN COMMAND WIRING 10 SWITCH TERWINALS UTILIZES WICKEL PLATED CONDUCIORS
RENOVED, NO WIT. A POLYAMIO INSULATION. SOLDERING OF THE WICKEL PLATED
MOVEMENT FOR WIRE 10 THE SWITCH JERMINALS IS CONTAOLLED BY CAE PROCESS
HNEGAT IVE™ SPECIFICATION PD 91059,
THE WIRING HARMESS 1S DESIGWED 1O BE CAPABLE OF SEPARAIE
LOSS OF BRAKE TESTING (FOR INSULATION RESISTANCE, DIELECIRIC STRENGTH, AND
PULSE TEST. CONTINUTTY).
IF AUTO-BRAKES MOUWTING OF THE SWITCH TO THE DEC PANEL IS BY MEANS OF A 13/32
ANG /DR WEIU NUT UHICH ENGAGES A THREADED BUSHING ON THE SWI1TCH. A KEYED
FAILURE WARNING WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AND
SET BY THE MCIU TOROUING, THE MUT 1S STAKED TO THE PANEL BY A BLOB OF EPONY
DUE T0 A ADHESIVE. A STAINLESS STEEL GUARD PROTVECIS THE SWITCH LEVER
g;hggzkwn AGAINST DAMAGE OR INADVERTENT OPERATION.
CLEARED BY THE AMALYSIS DF THE BASIC PANEL STRUCTURE WAS DEMONSTRATED THAT
DAC PANEL BRAKE THERE ARE MO RESOMANCES 1M JHE RELEVANT VIBRAT ION FREQUENCY
SULTCH. IF SPECTAUM. THIS AMALYSIS HAS BEEM VERIFIEDC BY VIBRATION 1ESTING
--u:ulp;auuuz OF THE DEC PANEL ASSEMBLY.
UARN
ANNUNCIATED DUE APPLICATEON ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
10 KCIU STRESS MARGIMS ARE ACHWIEVED,
HARDWARE
VATCHOOG TIMER/ AT THE PART LEVEL, OUALEFICATION/CERTIFICATION TESTING 1§
MICROPROCESSON DEFIMED 8Y ROCKWELL INTERNATIONAL SPECIFICAIION MC452-0102.
FAILURE, CAMNO? THES 1EST REQUIREMENT INCLUDES: INSULATICN RESISTANCE,
RESET EE AUTO DIELECTRIC STRENGTH,CONTACT RESISTAWCE,RAKDOM VIBAAIION (48
HODE COMMAND MINUTES PER AKES) LEAKAGE AT ONE ATMOSPHERE OIFFERENTIAL
CLEARING VETH PRESSURE, 1OGGLE STRENGTH. FOR SW11CH OPERATIONAL CYCLES
BRAKE SWITCH. REFER T0 TABLE 13.
WORSY CASE ALL UNITS ARE SUBJECTED 10 ACCEPIAWCE TESTS WHICH INCLUDE
---------- PRE-ACCEPTANCE RUN-1N_ DIELECTRIC SIRENGTH, INSTALLATION
ggﬂgcn&ws '{Ei}"{‘.’.“;ﬁ;ﬁ?}:&fi.‘.‘.3.'.‘1““; ACCEPTANCE VIBRAIION, SEAL
. ND RADIOGRAPHIC IN
JOIWT DIRECTION : ' INSPECTION.
CREW ACTION
REQUIRED.
REDUNDANT PATHS
REMAINING
NIA
PREPARED BY: NEUG SUPERCEDING DATE : NONE OATE: 11 Jut 9
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CRITICAL ITEMB LIST

PROJECT:
ASS'Y NOW

SRHS a-s HCIU IISI:UEBJ

SYSTEM: DEC SUBSYSIEM
Ass'y psH: STTADESD

FHEA
REF.

FHEA
REV.

MAME, QTT, &
praving néf.
DESI1GNAT[ON

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
OoN
END ITEN

I!Dlm'l FUNKC.
!
CRITICALETY

RATIONALE FOR ACCEPTAHCE

SCREENS: N/A

T SHEET :

15

BRAKE ON/OF
SWITCH

HELS2-
0102 TYPE

Ll
€D 92020
SHEET 1 -

HODE ; .
1N DIRECT
ORIVE.
VROHG JOINY
DIRECTION,

CAUSE(S):
(1) SRAKE SW
20V CONTACK
{10 MCIV)
FAILS O/C.

WHEN DERECT
DRIVE SELECTED
MAY GET BRAKES
LIFTED AND IERO
AATE COMMAND .

IF DIRECT DRIVE
"POSITIVE"
COMMANDED, JOIN
DRIVES
“HEGATIVE".
BRAKES “ON™ FOR
OTHER JOINIS
AUTO BRAKES

“NEGATIVE®
COMMAND .

LOSS OF BRAKE
PULSE TEST.

IF AUTO- DRAKES
ANDSOR MCIU
FAILURE WARNING
SET BY THE MCIU
DUE 10 A
FAILURE, TNEY
caunor Be
CLEARED BY TNE
DAC PAMEL DRAKE
SVITCH. IF
“HCIU® FATLURE

UARNING
ANMINCIATED DUE
10 MCIv

HARDUARE
WAICHODG TIMER/
MICAOPROCESSON
FAILURE, CANNOY
RESET EE AUTO
WODE COMMAND
CLEARING WITH
BRAKE SVHTCH,

UORST CASE
UMENPECTED
HOTION. WRONG
JOINT DIRECTION
CREW ACTION
NEQYIRED .

REDUNDANT PATHS
REMAINING

PREPARED BY:

REWNG

SUPERCEDING DATE: NOME

-

ACCEPTANCE 1ESIS

THE HWARDUARE FTEM 1S SUBJECTED YO THE FOLLOWING ACCEPTANCE
ENVIRONMENTAL TES!S AS PART OF YHE DRC PANEL ASSEMBLY.

O VISRATION: LEVEL AWD DURATION - REFERENCE TABLE 1

0 THERMAL: +110 DEGREES F YO PLUS 10 DEGREES F (2 CYCLES
- 9.5 HRS/CYCLE.)

THE ORC PANEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RMS
SYSTEM TESTS (YP518 AMS STROWGBACK TEST AND TP552 FLAT FLOOR)
TEST) WHICH VERIFLES THE ABSENCE OF YHE FAILURE MODE.

QUALIFICATION TESTS

THE SUITCH 1TEM KAS BEEM OUALIFIED FOR ORBITER USE. THE D&C
PANEL ASSEMBLY HAS BEEM SUBJECTED TO THE FOLLOWENG
QUALIFICATION TEST ENVIRONMERTS.

O VISRATION: LEVEL AND DURAVEION - REFEREHCE TASLE

0 ShoCK: 206711 WS - 3 AXES {6 DIRECTIONS)

0 IRERMAL: 130 DEGREES F Y0 -23 DEGREES F {12 HRS PER
‘ CYCLE) (& CYLLES)

3% (120 DEGAEES F 10 B2 DEGREES F CYCLE IN
14 HRS) 10 CYCLES TOTAL,

NIL-STD-481 AS MODIFIED BY SL-€-0002 (TEST
CEOt, CEOZ, CEOY. CSO1 (DC/AC), CEQS, CSO1
ggﬁc), cloz, clos, reo2 (n/i}, nsod, rso3,

0 WMMNIDITY:

"

FLIGHT CHECKOUTY

PORS OPS CHECKLIST (ALL VEHICLES) JSC 14987

\

e

e
pRp

DATE: 11 JuL 91

—_—
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CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MC]U INSTALLED} - SYSTEM: DEC_SUBSYSIEM
L TP P T ASS*Y NOM ] l ASSY p{ﬂ: suzutivl SHEET: !
FMEA FHMEA WAME, Q1Y & FALLURE MODE FATLLME EFFECT HOWR / FUNC, RATTOMALE FOR ACCEPYANCE
REF. REV, orauluc afF, AKD . oN 171
DESIGHATLON CAUSE END ITEM CRITICALITY SCREENS: N/A
1"s 0 BRAKE OM/OF MODE ; WHEN DIMECT OA/INSPECTIONS
SVITCH IN DIRECT DRIVE SELELTED | ----vce-n-oo.l
otr-1, DRIVE. MAY GET BRANES
P/N _CAE VAONG JOINT LIFTED AND ZERD HERMETICALLY SEALED FOGGLE SWITCHES ARE PROCURED 1O ROEKWELL
areys DIRECTION, SATE COMMAND. SPECIFICATION MC452-0102. AS REOUIRED BY CAE SPEC. PS-B7834,
MELS2- CAE PART NO. PSB7834: QUALIFICATION AND ACCEPTANCE TESTING OF
0102 TYPE IF DIRECE DRIVE SUITCHES [S PERFORMED 1O R.|. SPEC. MC 452-0102,
vit "pOSET IVE"
€0 92020 CAUSE(S): CONMANDED, JOIN RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SHEET | €1) SRAKE SV DAIVES IDENTIFIED IN TRE PROCUREMENT OOCUHENTS, THAT WO PHYSICAL
28V CONTACT “NEGATIVE™, DAMAGE HAS OCCURRED 10 SWITCHES DURING SHWIPHENT, THAT VHE
(10 HCIU) BRAKES “ON" fom RECEIVING DOCUMEN]S PROVIDE ADEQUATE IllCElBIlIiI IHFORMAT IOR
FAILS O/C. 2mn.:2.|tms AND ACCEPTAMCE TESY DATA IDEMTIFIES ACCEPTABLE PARTS.
41O 1]
WHEN COMMAND PARIS ARE INSPECTED THROUGHOUT MAHUFACTURE AND ASSEMALY AS
REMOVED, WO APPROPRIATE 1O THE MANUFACTURING STAGE COMPLETED. THESE
MOVEMENT FOR INSPECTIONS 1NCLUDE,
SNEGAT{VE™
COMMAND COMPONENT MOUNTING TO FROMT PANEL INSPECTION, SOLDERING OF
WIRES TD SWUITCH COMIACTS, WIRE ROUTENG, SIRESS RELIEF OF WIRES
LOSS OF BRAXE - EIC,, OPERATORS AND INSPECTORS ARE IRAINED AND CERTIFIED 1o
PULSE TEST. NASA HHB S300.4(3JA) STANDARD, AS MODIFIED BY JSCOSHODA.
IF AUTO-BRAKES PRE-TEST INSPECTION Of DEC PANEL ASSY INCLUDES AW AUDIT
ANDJOR NCIU OF LOVER TIER INSPECTION COMPLETION, AS BUILD CONFIGURATION
FAILURE VARNING VERIFICATION 10 AS DESIGH ETC. (SPAR/GOVERKMENY REP. -
:ﬂ h\; :HE 1] MAMDALORY INSPECTION POINI)
FAILURE, THEY A TEST READINESS MEVIEW CIRR) MHICH INCLUDES VER(FICATION OF
canvor Be TEST PERSONMEL, 1EST DOCUMENTS, TEST EOUIPHENT CALIBRAT)ON/
CLEARED BY THE VAL 'DATION stnius AND HARDWARE COWFIGURATION §S CONVENED ;1)
DEC PAMEL BRAKE QUALITY ASSURANCE IN CONJUNCTION MITH ENGINEERING
SUITCH. IF RELEABILITY, CONFIGURATION CONTROL SUPPLIER AS lﬁPlltnﬂlE,
"MCIU" FAILURE AND THE NHENT REPRESENTAIIVE, PRLOR TO THE START OF ANT
VARNING FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
ANNUNCIATED DUE
10 MCIV ACCEPTAMCE TESTING (ATP} INCLUDES AWBIENT PERFORMANCE,
HARDWARE VHERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
WATCHDOG TIMER/ WAMDATORY INSPECTION POINTY,
M1CROPROCESSOR
TAILURE, CANNOY INTEGRATION OF DEC PANEL, RHC THC AND MCIY, INSPECTIONS ARE
RESEY E! AUTO PERTORMED AT EACH STAGE 6f 1H|EGR&IIOH, WHICH INCLUDES
MODE COMMAND GROUNDING CHECKS, INTER COMNECT CABLE VERIFICATION, COMNECIOR
CLEARING WETH INSPECT1ON FOR BENT OR PUSHBACK CONIACIS ETC.
BRAKE SWIVCH,
SUB- SYSTEW PERFORMANCE TESYING (ATP}, INCLUDES AN AMBIEKI
WORST CASE PENFORMANCE TEST. (MANDATORY INSPECTiON POINTY.
UNEXPECTED SANS SYSTEMS IMTEGRATION, -THE INTEGRATION OF MECHANICAL ARM
HOTION., WRONG SUBASSEMBL IES AND THE fllGNl CABIN EQUIPHENT TO FORM THE SRMS.
JOIMT DIRECTION INSPECTIONS ARE PERFORMED AT EACH PHASE OF INIEGRATION WHICH
CREV ACTION INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUI[HG
REQUIRED. INTERFACE CONNECTORS FOR iEN! OR PUSH BACK COMIACTS EIC. '
REDUNDANT PATHS SRHS SYSTEMS TESTING - STRONGBACK AKD FLAT FLOOR AHBIENT .
REMAINING EEEL?EHAHCE TEST. {SPAR/GOVERHMENT REP. - MANDATORY 1NSPECTI§H
HiA
PREPARED BY: HFWG SUPERCEDING DATE: NONE DATE: 11 juL 91 CIL REY: O
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CRITICAL ITEMB LIBT

PROJECT
ASS'Y N

H SRHE H-E Heiy !ﬂSlzllED)

FMER
fEF,

FHER
REV,

NAME, Q1Y, &
oraving afr.
DESIGNAT ION

FAILURE NODE
AND
CAUSE

FAILURE EFFECY
OoN
END 1TEN

KOUR / FUNC,
11
CRITICALITY

RATIOMALE FOR ACCEPTANCE

SCREENS: N/A

SYSIEN: BSC SUBSYSIEM '
ASS'Y P/R:

115

BRAXE ON/OF
SWITCH

0102 TYPE
LL)

v
€D 92020
SHEET 1

™

HODE ©

IN DIRECT
DRIVE. '
URONG JOINT
DIRECTION.

CAUSE(S):
(1) BAAKE SW
28V CONTACY
(10 NCIY)
FAILS O/C.

NHEN OIRECT
DRIVE SELECTED
MAY GET BAAKES
LIFTED AND ZERO
RATE COMMAND.
IF OINECT DRIVE
*POSITIVE®
COMMANDED, 01N
DRIVES
"NEGATIVE™.
BRANES "DN® FOR
OTHER JOINIS
AUTO BRAKES
UHEN COMMAND
RENOVED, KO
MOVEMENT FOR

“NEGATIVE®
COMMAND .

LOSS OF SRAKE
PULSE TEST.

IF AUTO-BRAXES
ANO/OR NCIU
FAILURE WARMING
SET BT THE KCIU
DUE 10 A
FAILURE, THEY
camnot de
CLEARED BY THE
DAC PANEL WRAKE
SWTTCH.

"HCIU® FATLURE
VARNING
ANHUNCIATED DUE
10 #CIU
HARDUARE
WATCHDOG TIMER/
MICKOPNOCE SSOR
FAILURE, CANNGI
fEser ££ Avto
NODE COMMAND
CLEARTHG MITH
BRAXE SUITCH.

WORST CASE
UNENPECTED
MOTION, WRONG
JOINT DEIRECTION
CREM ACTION
REQUERED.

REDUNDANT PATHS
REMAIRING

PREPARED BY:

MFUG

SUPERCEDING DATE: NONE

FAILURE KISTORY

THERE HAVE BEEN

MO FAILURES ASSOCIATED MITH THIS FAILURE

MOBE OM THE SANS PROGRAN.
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CRITICAL ITEMS LIBT

PADJECT:
ASS'Y NOM

SYSTEM: DEC SUBSYSTEM

SRMS (-5 MCIU NSTALLED)
Eut[llﬁlg: E!; ;lﬂfl

ASS'Y P/

FMEA FMEA WAME, QfY, ¢ FAILURE MODE FAILURE EFFECT HOVR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravinG afe. AND on 9
DES | GHATION CAUSE END [TEM CRITICALITY SCREENS: MN/A
T 0 SRAKE OW/OF HODE : WHER DIRECT
SUITCH 1N DiRECT DRIVE SELECTED
ory-1. DRIVE. MAY GET BRAKES OPERATIONAL EFFECTS
P/W CAE VMONG JOINT LEFTED AND ZERD [ -ee--eniolLlllll
87034 DIRECTION, RATE COMMARD.
MeLS2- DIRECT DRIVE CAH NOT BE USED TO COMPLETE THE MISSION. COMPUTER
0102 TYPE 1F DIRECY DRIVE SUPPORT MODES OM BACKUP REWAIN. MISSION CAN BE COMPLEVED IN
vii “pOSITIVE® OTHER AVAILABLE MODES.
ED 92020 CAUSE(S): COMNANDED, SOIM
-SHEET 1 1) BRAKE SW | ORivES CAEW ACTION
28V CONIACT WNEGATIVE®., | —eeo.ilel
(10 KCIU) BRAKES "ON* FOR .
FAILS O/C. OTHER - JOINTS REMOVE COMMAND .
AUIO BRAKES
VHEN COMMANO CREW TRAINING
REMOVED, WO | <----ei--iill
MOVEMENT FOR
YMEGAF IVEH THE CREW SHOULD ALMAYS BE TRAINED 10 OBSERVE WHETHER FHE ARN
COMHAND . IS RESPONDING PROPERLY TO COMMANDS. IF 11T IS NOT THE COMMAND
SHOULD BE REMOVED. :
LOSS OF BRAKE
PULSE TEST. MESSION CONSTRAINT
1F AUTO-BRAKES .
AND/OR MCEU OPERATE AT LESS THAN VERNIER RATES WITHEN 10FT. OF STRUCIURE
FAILUAE MARNING BY CYCLING SUITCH. OPERATOR MUST BE ABLE 1O DEJEC) THAI IHE
SET OF TNE MCIU ARM 1S NESPONDING PROPERLY TO COMMANDS VIA WMINDOM AND/OR CCTV
OUE 10 A VIEWS DURING ALL ANM OPERATIONS,
FATLURE, THEY
CANNOT BE
CLEARED DY THE
DAC PANEL BAAKE QMRSD OFFLINE
suerel. 1 | -nenlllll
"MCIU" FAILURE
VARNING ENENCISE BRAXE SWITCH
?sn%%nm DUE VERIFY VOLTAGE OH BRAKES OW/OFF COMMAND L INE
HARDVARE DMRSD OMLEME INSTALLATION
WATCHDOG TIMER, | ---eeeoocoil . llllo 00T
MICROPROCESSOR
FAILURE, CANNOT EXFRCSSE GIRECT DRIVE
RESEr €6 AUIO VERIFY DIRECY DRIVE VOLTAGE AT LONGERON INTERFACE
MODE COMMAND
CLEARING WITH
BRAKE SULICH. OMASD ONL¥HE TURNARGUND
WORST CASE :
---------- EXLRCISE DIRECT DRIVE
UNEXPECTED VERIFY JOINT MOTOR MO fON
MOSEON. WROWG
JOINT BIRECTION
CREM ACTHON
il REQUIRED. |
b
: REDUNDANT PATHS
’ REMAINING
NI
PREPARED BY: HIWG SUPERCEDING DATE: NONE - DATE: 1Y Jut ¢t
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